Abstract
I. Introduction
In economic literature it is widely accepted that monetary policies are more effective in open economies while fiscal policies are more effective in closed economies (Mundell: 1962; Fleming 1962) . But there is no consensus on how the degree to which monetary policy influences exchange rate is related with openness.
Traditionally, economic theory predicts that monetary expansions lead to depreciation of the domestic currency, while monetary contractions have the opposite effects, leading to appreciation. 1 These predictions have been supported by a voluminous empirical literature (Bryant and others: 1988; Taylor: 1993; Dornbusch and Giovannini: 1994) . While monetary expansions are expected to result in depreciation of the national currency, the size of this depreciation may increase or decrease with the degree of openness of the economy. Karras (1999) argues that the strength of these exchange rate effects will depend on the degree of openness of an economy, but somehow this is theoretically ambiguous.
2 Openness, as a concept, reveals itself in the international relations that concentrated more heavily in trade (goods and services) and finance sectors. Openness is shaped by liberalization of trade and finance, the nature of production and distribution strategies that become more international, and technological improvements which make the exchange of goods and services possible and eliminate the obstacles before the capital movements (Yi idim: 1999) .
The theoretical intuition behind the difference between more open and less open economies in terms of the effectiveness of monetary policy can be explained as follows. On the demand side, an increase in money supply is expected to create similar effects in both economies, 3 but it is likely to create quite different effects on the supply side. As pointed out by Karras (1999:75-76) , because of the consequent 1 Exchange rate can be defined in two ways. The first method defines it as the number of units of domestic currency one should pay for 1 unit of foreign currency. According to this definition, an increase in exchange rate indicates a depreciation, i.e. decrease in the value of domestic currency. The other alternative defines exchange rate as the number of units of foreign currency one should pay in order to purchase 1 unit of domestic currency. This study uses the first definition, which is adopted today by almost all countries, with United Kingdom as the only well known exception.
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See Karras (1999) for a formal mathematical derivation of this ambiguity.
depreciation following a monetary expansion, wage demands increase by more in a highly open economy. This is because changes in the value of domestic currency will affect economic agents living in a highly open economy more seriously. The consequent more vigorous demand for wage increases will steepen aggregate supply curve. As a result, more of the monetary expansion will be reflected more on prices and less on output. The opposite will be true for the less open economy.
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In a broader context, exchange rate is regarded as one of the basic transmission mechanisms through which monetary expansion affects.
5 This channel can be thought of a more critical factor in the context of openness. As Dennis (2001) puts it, on the financial side, exchange rates are key variables in small open economies. Exchange rate changes directly influence the prices of tradable goods. As domestic currency depreciates, 6 the prices of imported consumer goods increase, raising the consumer price index. In addition, prices of imported intermediate goods go up, increasing firms' cost of production. Higher production costs tend to increase prices of consumer goods further as firms try to pass on higher costs to consumers. On the real side, a fall in the real value of domestic currency stimulates world demand for domestically produced goods, leading to an improvement in the trade balance.
The role of openness in affecting the monetary transmission mechanism can be explained as follows: In an open economy, exchange rate fluctuations in general leads to such expectations that the national currency will depreciate. This expectation itself will further stimulate demand for wage increases. Therefore, primary effect of a monetary expansion is expected to be reflected largely on prices, while its effects on output will be limited. This will lead to a larger contractionary effect on aggregate supply (Karras: 1999) .
However, it is worth noting that theoretical and empirical literature so far has focused more on the effects of changes in money supply on the exchange rate, neglecting the role of openness. Karras (1999) The rest of the paper is organized as follows: The following section introduces the model and the data. Section 3 presents and discusses the empirical results. Conclusions follow.
II. The Model
This study takes the model developed by Karras (1999) as the starting point. It has been modified in several ways, and the following model is estimated in order to evaluate the role of openness on the ability of monetary expansions to affect exchange rate. The data included 42 countries, but USA is excluded from the analyses since the exchange rates are defined against the US dollar, hence the following 41 countries are included in the analysis: Germany, Australia, Austria, Belgium, Denmark, Finland, France, S. Korea, Netherlands, UK, Ireland, Spain, Sweden, Switzerland, Italy, Iceland, Japan, Canada, Hungary, Mexico, Norway, Poland, Portugal, Turkey, N. Zealand, Greece, Argentina, Brazil, El Salvador, Honduras, Panama, Paraguay, Uruguay, Venezuela, S. Africa, Egypt, Tunisia, Indonesia, India, Philippines, and Israel. Exchange rates for all countries are expressed in terms of the number of units of domestic currency against US dollar in order to enhance comparability.
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See Karras (1999) for a formal derivation on how openness is likely to influence the inflationary and output effects of monetary policy.
(1) where, the dependent variable e j,t denotes the rate of change in the exchange rate of country j in period t, M j,t denotes the rate of change in M2Y of country j in period t. OPN j,t M j,t is the interaction term and shows the effect of monetary policy on exchange rate depending on the degree of openness.
10 Error terms are modeled as the fixed effects. Broad definition of money, M2Y, is thought to be a better proxy for money supply changes for the purpose of this study.
11 Data for the variables used are obtained from IMF's International Financial Statistics. In economic literature, openness is defined by using various different measures. Among these are exports plus imports over GDP, imports over GDP, degree of interest rate differentiation or equalization between countries, degree of capital mobility, and trade orientation (Balassa and Bauwens: 1988) . In empirical studies the first two criteria have been the most widely used openness measures (Romer, 1993; Rane, 1997; Edwards, 2001; Karras, 1999; Berument and Do an, 2002; Akçay, 2000) .
This study employs three of these measuresthe − first two and the last one mentioned − aboveto represent the degree of openness. OPN1, is defined as (imports+exports)/GDP. The second openness measure, OPN2, is based on imports only, excluding exports: (imports/GDP). The third measure, OPN3, is taken to be the proxy for trade orientation, and obtained by following Balassa and Bauwens (1988) .
The latter, which has not been widely used so far, is used to define openness in a broader sense. The third openness measure is suggested by Balassa and Bauwens, and calculated as the residuals obtained by regressing logarithmic values of per capita imports on logarithmic values of per capita gross domestic product. These residuals that are taken to be proxies for trade orientation represent those variables − other than income and population − affecting imports. The residuals can be positive, negative or zero. Positive (negative) residuals indicate that the value of imports for a given country is above (below) the average. Accordingly, if imports
are above (below) the average, this implies that protection in that country is relatively lower (higher). Therefore, when the residuals are sorted in a descending order, the country with the highest residual will be the most open one. We would like to see if this measure has a better explanatory power as opposed to the traditional ones.
We should stress the point that our model is not merely a replication of Karras (1999) . It differs from his model both in terms of model specification and the estimation method. As far as the model specification is concerned, our equation is different in the following ways. Firstly, in addition to Karras' openness criteria − exports plus imports over GDP, and imports over GDPwe used a third openness measure as explained above. Secondly, Karras used M1 to represent money stock whereas we used M2Y − M1 plus time deposits plus foreign currency denominated deposits.
12 Thirdly, unlike Karras, there is no OIL term in our model.
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Estimation method is also different between the two models. Karras (1999) used Maximum Likelihood whereas we used Generalized Least Squares (GLS).
Moreover, the time period covered for the analysis is different: 1953-1990 vs. 1988-2000 . There is not a very special reason for choosing this period. But the general reason is that many developing countries started to open their economies in the early 1980s, and there were a lot of initial transitional difficulties faced by these countries. We thought 1988 would be a good starting point to the new, economically more open era for many states.
14 Lastly, country composition is not the same in the two studies. Interaction between money growth rate (M) and openness measures are represented by O1, O2 and O3, and defined as follows.
O1= (OPN1*m), O2= (OPN2*m), O3= (OPN3*m) 12 One reason to use M2Y is the fact that in developing countries a considerable part of deposits is accounted for by foreign currency deposits due partly to lack of confidence in the domestic currency.
This is mainly because Karras took it as a proxy for supply shocks. This could be meaningful given that his study covers 1953-90 period, during which the world economy witnessed two major oil shocks during the 1970s. However this study covers 1988-2000 period. Since there were not comparable oil shocks during this period, we did not include an OIL term.
14 In the meantime, our country, which can be viewed as a typical developing country in many respects, happened to define and use M2Y as a new and broadly defined money supply category in 1987, encouraging us to take 1988 as a suitable starting point. One can of course take many different periods and there is no end to asking why not this period, or that period. The critical thing is to choose a large enough sample to have explanatory power, and we think more than five hundred observations (13 x 41 =533) is large enough for this matter.
As far as the model specified in Equation (1) is concerned, the coefficient will show whether the effects of monetary policy on the exchange rate is strengthened with openness ( > 0), or weakened ( < 0). Theoretically, the sign of is uncertain 15 , hence it remains as an empirical question to investigate. The above model is employed to estimate the parameter values using a fixed effect procedure. All countries are included in the panel data first. Then the countries are divided into two groups as "developed" and "developing" countries by making use of IMF's classification based on their GDP per capita, and the regression process is repeated.
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III. Empirical Results
As is known, in the analyses based on panel data, parameters can be estimated either by using fixed effects or random effects procedure. In a regression model given in the form of the individual effect is α i , which is taken to be constant over time t and specific to the individual cross-sectional unit i. If α' i s are taken to be the same across all units, then ordinary least squares provides consistent and efficient estimates of α and β. There are two basic frameworks used to generalize this model. The fixed effects approach takes α i to be a group-specific constant term in the regression model. The random effects approach specifies that α i is a group specific disturbance similar to ε it except that for each group, there is but a single draw that enters the regression identically in each period. The fixed effects model is a reasonable approach when we can be confident that the difference between units can be viewed as parametric shifts of the regression function. This model might be viewed as applying only to the cross-sectional units in the study, not to additional
See Karras (1999) for a formal derivation of this relationship, which shows the ambiguity of the sign of the openness coefficient.
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The following countries are included in the group of Developed Countries: USA, Germany, Australia, Austria, Belgium, Denmark, Finland, France, Netherlands, UK, Ireland, Spain, Sweden, Switzerland, Italy, Iceland, Japan, Canada, Norway, Portugal, N. Zealand, and Greece. The remaining countries listed in footnote 1 are included in the Developing Countries. ones outside the sample. For example, an intercountry comparison may well include the full set of countries for which it is reasonable to assume that the model is constant (Greene, 2000: 560, 567) .
There are different views in the literature on which of these two procedures should be used. In this context, if factors (in this study, countries) are chosen arbitrarily, then fixed effects is preferred, while random effects would be more appropriate when factors are chosen randomly. Similarly, fixed effects is preferred if inferences obtained from the model are limited to the sample, whereas random effects is more appropriate if the inferences are to be generalized (Hsiao, 1986) . Also Judge and others (1985) showed that the fixed effect estimator is more appropriate under more general assumptions. When "random effects procedure is used, fixed effects estimators are still consistent" (Jonston and Dinardo, 1997).
The main difference between the two procedures has to do with whether timetrends are correlated with independent variables. In this regard the fixed effects approach has one considerable virtue. There is no justification for treating the individual effects as uncorrelated with the other regressors, as is assumed in the random effects model (Greene, 2000: 576) . Identification test developed by Hausman (1978) is suggested to decide if there exits such a correlation. Hausman test statistic asymptotically shows a χ 2 distribution under the null hypothesis "random effects estimator is correct" with K degrees of freedom. Given the fact that our sample units (countries) are not randomly selected from a very large population, and the risks associated with generalization of the results outside of the sample countries with considerable developmental and structural differences, we would expect that the fixed effects would be more appropriate framework for this study. Hausman test results (See Table 1 below) also indicated that the fixed effects procedure is the better choice. Therefore we used fixed effects procedure in all models in the study. Estimation results are reported in Table 1 . Fixed effects are reported in the Appendix at the end of the paper.
As can be followed from Table 1 , the coefficients O1, O2 and O3 in each model showing the interaction between openness and money supply are found to be negative and statistically significant. These results indicate that the higher the level of openness, the lower the effects of money supply changes on the exchange rate, which confirms Karras' results. This negative relationship implies that openness reduces the ability of monetary policy to affect exchange rates. As a result, in more open economies, depreciation effects of a given money supply shock will be lower.
The values for the coefficient M, which represents money growth rate in the models, are estimated to be positive and significant in all model specifications. Consistent with theoretical expectations, greater money supply shocks lead to larger depreciation in domestic currency. Note that the third openness criterion gives better R 2 values, which implies that trade orientation could also be used along with the other openness criteria. In order to check if it makes any difference between developed and developing countries, we repeated the regression after dividing the sample countries into two groups. Table 2 reports the estimation results when countries are divided as developed and developing categories. Categorization of the countries is based on IMFs country classification. We use dummy variables to differentiate developed and developing countries, which are defined to be 1 for developed countries, and zero for developing countries. In this context, Dum-variables under each variable in each model (Table 2) represent the slope dummies for that particular variable. For each country slope dummy is defined as the product of dummy variable for that country and the corresponding explanatory variable. The sum of parameter and dummy values gives the value of the related parameters for developed countries. In this regard, for instance, in the Table 2 , the value of O1 (-0.642) shows the estimated value for developing countries, while the sum of this value with the value of DumO1 (slope dummy for O1: -0.301), gives the estimated value for developed countries (-0.642-0.301= -0.943). Same thing applies to all variables listed in Table 2 .
As can be seen from Table 2 , values of O1, O2 and O3 in the models for both R 2 developing and developed countries are estimated to be negative and significant. Notice that for developed countries, coefficients showing the interaction between openness and money supply are found to be close to zero. These results indicate that, in terms of both individual (t and t-1) and combined effects for all models, generally the higher the openness, the lower the effect of monetary expansion on exchange rate for both developing and developed countries. However, the strength of this effect seems to be stronger for the developing countries. For developing countries the parameter values for money growth (M) in the models are estimated to be all positive and significant. This implies that monetary expansions lead to depreciation of domestic currency for developing countries. The reason behind this finding may be explained as follows. Monetary expansions lead to a fall in interest rates. This is not surprising, because, in an open economy with liberalized capital account, this stimulates capital flight, which causes domestic currency to depreciate (Dornbusch and Fischer, 1994) . The surprising result, on the other hand, comes with the estimation of the same parameter for developed countries.
The estimated values for money parameter for these countries are negative and significant. This seemingly unexpected result implies that monetary expansions for developed countries would lead to appreciation, and not depreciation, of the domestic currency. In an effort to see if this result is related with exchange rate regime rather than the level of development, several different scenarios were tried.
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First of all, the model is estimated by using only developing countries with flexible exchange rate regimes. 18 The results for money coefficients are found to be consistent with the aforementioned results found for all countries, as well as for developing countries without altering the values for openness terms qualitatively. Same results are obtained when the regressions were repeated for a more limited sample of developing countries after taking out some countries with pegged regimes in the first half (1988) (1989) (1990) (1991) (1992) We would like to thank an anonymous referee for suggesting these checks.
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IMFs International Financial Statistics is used as a reference to categorize the countries with respect to exchange rate regimes.
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The model could not be estimated for developing countries with pegged exchange rate regime for the whole period because of the lack of enough observations, since only two countries (Argentina and Panama) implemented fixed exchange rate regime during this period. In addition to these two, the following developing countries also used pegged regimes during 1988-1992: El Salvador, Honduras, Israel, Hungary, and Poland. policy to affect exchange rate, and monetary expansions result in depreciation of domestic currency for developing countries. This negative relationship between money and exchange rate does not seem to hold for developed countries. As far as the main purpose of this study is concerned, the results confirm the previous empirical findings of Karras (1999) in terms of the role of openness in affecting the ability of monetary policy on changes in exchange rates. The empirical results of this paper, however, do not seem to support the expectation that increases in money supply depreciate the local currency for developed countries. 20 We do not have definite answers as to why currency seems to appreciate in developed countries as money expands. Among the possible reasons one might think of are differences in expectations of individuals, structural characteristics of economies, speed of the transmission mechanism, and the degree of antiinflationary sensitivity of the monetary authority in developed vs. developing countries. For instance, in a developed country a monetary authority might increase interest rates as a reaction to monetary expansion in an effort to prevent inflation from rising, which in return might attract foreign funds into the country, leading the local currency to appreciate. In any case, further investigation of the possible causes of this difference between developed versus developing countries would be a promising subject for future research.
IV. Conclusion
This paper examines whether the effects of monetary policy on the exchange rates depend on the degree of openness of an economy. Theoretically, it can be shown that the effect of openness on the ability of money to influence the exchange rate is ambiguous. This relationship is investigated by using panel data of 41 developing and developed countries for 1988-2000 period.
The results obtained from the analyses indicate the following conclusions: 1) Openness reduces the ability of monetary policy to affect exchange rate, defined as units of domestic currency to purchase one unit of US dollar. Regardless of whether countries are developed or developing, whether they adopt fixed or flexible exchange rate regimes, there is a negative relationship between the degree of openness and the effect of money growth on exchange rate. 2) Monetary expansions lead to depreciation of domestic currency for developing countries. For the developing countries as a whole with no separation with respect to exchange rate regimes for the period 1988-2000, as well as for developing countries with flexible regimes for the same period indicated that money growth leads to depreciation. 3) Monetary expansions do not seem to depreciate domestic currency for the developed countries with or without flexible exchange rate regimes. There found to be a negative relationship between money growth and exchange rate for the developed countries.
In sum, the empirical findings of this study indicate that the influence of monetary policy on exchange rate decreases as an economy becomes more open. In addition, the findings regarding whether monetary expansions depreciate or appreciate the domestic currency shows a significant difference between developed and developing countries. In developing countries local currency depreciates as money supply grows, while it goes the other way around for developed countries, and it seems to be robust across pegged and flexible exchange rate regimes.
Conclusions 1 and 2 are in conformity with theoretical expectations as well as a number of previous empirical studies. But conclusion 3 is a seemingly unexpected result, which implies that the local currency appears to appreciate as money supply grows for developed countries. Explaining the possible reasons behind this unexpected finding deserves to give more thought on it; hence it would be a promising area of research in the future.
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